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(54) PRODUCTION OF CARBON FIBER AND GRAPHITE FIBER 

(57)Abstract: 

PURPOSE: Carbonaceous pitch is melt-extruded into filaments, and the bundle is loosened as it is dipped in 
a solution by the completion of preoxidation or precarbonization, then preoxidized, precarbonized, carbonized 
or graphitized to produce the titled fiber of good appearance, high strength and elasticity in high efficiency. 
CONSTITUTION: Carbonaceous pitch is melt-extruded into filaments and they are preoxidized, 
precarbonized, then carbonized or graphitized wherein the carbonaceous pitch fiber wound around a bobbin, 
preoxidized filaments, or precarbonized filaments are dipped in a solution partially or wholly as they are 
unwound. Then, the dipped filaments are roasted to effect preoxidation, precarbonization, carbonization or 
graphitization to give the objective filaments. The dipping solution is prepared by dilution a silicone oil with a 
viscosity of 10W1,000cst at 25° C with another silicone oil and/or an alcohol boiling at 160° C or lower into 
0.01W50wt% concentration. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAJkaanbDA3621 331 20P1 .htm 



2005/05/10 



• 



©a*m&&iT(jp) o t* it u n a m 
© ^ m 4# 1* ^ 48 (a) UB62 - 133120 

©Int.C)/ fi=rtS^§^ @^§8 ^?P62^(1987) 6^160 

D 01 F 9/14 6791-4L 

gaElg^t 5fcfl;ft %MOg 1 (^91) 

©4t n PS60- 268819 
©ffi P 3560(1985)11/1270 

®» §8 * * BB W £ :*KmfiW433S*<D14 

IS * '> tf S * » BfRm«S*4T19B5Wtt<D460 

©IS §8 * fi ffl ^ »RmPJitKW y lTB14*2-g- 

®» M * T H » ^S*AM8B*^W»^rpg3Tei4#54# 

©fcfci SS A XE«iH33R«l^tt XKSTftBK— y«lTllSlf 



i . f&E©£?* 

2) &m*. #t^±ott«itft«ixttaas 

E 6c © & * tfi fit & M ta tfi tf o is ifi 3f *fc . 

3) tire a <* n*#»m*©*5ram i 



4) K*B^v^tftl«C^t«fta«[iLT, * 

5) ^»<tiamic:«-r *a«« <t ut> o. o i 

6) fi^^ttiCW1-4aa»[iLt. 0. 0 

ft&tr zttfnnx&mmm i asset* stag 

7) f»Kfttt»i:«t5fta«iU, I 0- 
l 0 00 c 3 t (2 5*C) ©ffiSOi"; 3-y}||| 

^3-A/«T?&RLfc> 0. 0 1-5 01SH» 



— 147— 



(2) 



#1809 6 2-1 3 3 1 20 



Bass i «ge«o^^«i«i&^ffliattt«io«3ifi^&. 
©Rffls i *n&na> mpt&m&v mta&&<D mm 

i o) isff# % i^-f^yvhs**). o. oo 

*%^tz#Wi)<^ SSI 0 0-5 0 OmmCDPq 



^mB3B2-133120 (2) 

^#t-^Kl«<JS^©h7^^-X*. 5-10 0 
mm/ (tftTVUfc) i t 5 C i 41f 

1 6) Stm^e v f-fcft8t©Em f v ft 9 5 



ao0:ik^*<jnj 230-320* 

^©!£R*WT*^4fe£tt©B3&a<E2S4xT 



tfi*£©3l &ffia<tt 0 . 0 I C P a £/J*<* t% 

_t. l&t<>*i6K:*©SejR*<*il. < . 8M4 f£ 33 S * 

C'£*Ei;ttL> J&tC 7 0 Or£(_tTSSlifc<Z>»*J!& 
m*'ir **©3I ?5 *} 0 . 2-C P a E* 

i£^HX$nTl>4. <4*4>B35 1 - 1 2 7 4 0 



(3) 



2-133120 



^HBS 5 5 - 1 2 8 0 2 Of !3fiDSt:tt^ 

ifi^fce i- o - --euro l***. ^jgfe 

fbJ8©«fcJ&*PC 0 . 1 5 m /#©*i$&Ti£t£rc 

ti/>$<x fl-5K^aiflli: L*h* *:#•«©&&> t> 
©*M#£ft*-2rs Lft f v 

i6 1 ^©tfc8£5£*©:7 a 5 * V Yt$L#>J>tt < . ia 

© S) Bff a< £ * <!: * * *< * . 



ft^HS 62-133120 (3) 

ft MIS 6 0 - 1 7 3 1 2 1^.4*89156 0- 8 
1 3 2 0 ^RCJM*BaH8 6 0 - 2 1 9 1 1 ^EfiD§ 
# t' ^ «© £ £ ^JBHfc H- 3£&KJUT© 
#BHfc«4S*ffl5STSB 1 *©S&&E (^dSBHfc) * 

•i©^rtttc*?^TW:*-tr^J:©tfv^-ia«|©^l5 

+ 7 ^ v> v h re1©Bfe3F*BS3gr 

— J5t§ C *) g < * ^ffi&ffc*. jKtr^J:©*^ 
©»?*? <«BS) *<i»ctt»)«RUK:BSU, *© 

K:it^T««iraa.i/tfi«i^rBi©s^ j ?>a^©ffi^ 



©^^*<e»TSIIti:«*ic^ fc. 

tfffi*i©a:raT. #tr y« LTS>*fa*B*. 
©&*Tlft8tjg©t0»U ^^fc*s*<^?a: < 

l#r B T£*9©SS£j£a*£<**^CL,*:Jt 

*©&©&/s**t<^ *©*«*<fi<x s& 
ar> rawt£?*©&aet; 6 ©tf^ss© t: v *- 

*©Ttfii£3!©&B:ii2& »Hira©B53&^S 



5>fy h ©#£||^*f#*:tf*fc©Ba$S;6<JPi#<* *t 

*tft«i*3b*fi < fiifi-r *^r^*»(R -recite 
< ra ss ^ « r * » © ^ a > 

v7-tft!C* 7tt ft tft Ml. Xti^«^ftlfi^*. * 

* t* ^^©^m^^fe^ u- *©»ifcjaL 



— 149— 




(4) 



a ) mats t: v 

/rfc©<>J3^*£<i:rt<T&*. 

^ttSS2rt4 tr y ui* m 



-cn"5^r>T^©S*3^©3* 3 5 0 t-400t 
©«fiE©&«TCSf*LT9£KWCftffiL. TJ5K 
8# JK © ;A; & c % A P ^^fiSuSJ-fro^itfiL-* c 
n^ilS ©ffiflCawj* $ < i p A^^gpfl-^ *> 

utk*) mr^r&T* *> > c ©2fi*©#tti w:«ftH 
B3 5 7 - I I 9 9 8 4 ^59»f ^Ea$nr^4. 

3: L t*5JiS2ri£ tt. **HB3 5 8 - 1 8058 5 ^ 

ttttjgo* ^ifi/C^ram^^^it. ffligcA pg* 
i p *a^x«ta/>««^(*T^tt 

I Pa<*BR#Tx *©i£^ A P #t»/.h« £*}*!5T 
^ttltt^jgscevf 4««. C©«£. PI 
J5©*&|*rt<58R*-r 4, $ . TJ3©**_bJa**#IW 



^§103 6 2- 1 3 3 1 2 0 



*fB3B3 62-133120 (4) 

ft^ttm^teffi*^ l*<b«?M<2 3 0 

-3 2 0 tT*4 6 ©*<**£ Ll^. 

b> *¥m>3&3M4t: v rommxte 

Rfitvf^^REfflT 3 8 0TC-5 0 0 r ©ftK 

ftmmm&ux. nm* * *a> ( 

PiTAPiB&t) *ifi&«>*&*©:fri£*ttJ81-* 
A P*<8 0 H (tRftgJTifcSftTftlfc) Ja_t©*>©* 

*j »; v:p*g#a< 7 offia«m±iAs < 

fb £ *> 3 3 0 tgt±t«4«^(,i&40^«^rs 

(put i p £n&r) <>afc/>«£«© 

ti *. . 



9 5HJa_tT!Ub;5j><2 3 OTC-3 2 OtO^i 

c ©ck «afe^65H^ri4^^s f y f-tt. 

A: <>©<h 

c ) t&mcomm 

i ) IS^ 

flS©<fc-??Xx AP^^$^ffi<*©«5^iO 

1 m m ~ 0 . S m mO^^O* 1 - 1 , 0 0 0 ^ 

tTv?-*35*>i£*. ^igft^^5ISlTT2 8 0 
-3 7 0 t orao-£©iaKi:f v?-^R^LS 
J5fe^SK:fie^T> qF?5t4**x ©E^*SSfg-m m H 



— 150— 




(5) 



Til LT^M Lfc t> ©> &tH© * 3*©*K1 * v 
3 y-<T±CfcTv *l«t«*F5<t L^fiMfcUfc t>© 
*. t* . 

tffi* ©iB£-fr*%*-*#3M<2fc*. 

S^^i. *EMtI*2©fiKfct 1 5 0 t: - 4 0 0 
L < tt 2 0 Dt-3 0 OtffltgfflTXr 

at-** c i b~ s b & t**»nfT* c & ts 



6 2 - 1 3 3 1 2 O 



^8362-133120 (5) 

3 - ;u x << V *7" o tT/l/7/l/D — 71/^ n — "7* d kf 

fflXttttK 3 - 3 0 0 c s t (2 5t) ©■/> * 
•> y a — v ft „ > * - n^i/ y 3 - 

«8&?&© •> U 3 - ^rtXtt/<7 7-( vft^o 

u y 3 - t Ki^f^SI**tt$ 
**<>© ; Wmf£iim**'CS6&l,tzi>® ; *© 

n^s-ttft^orttrv *>tftttt at* fco* 
ffifflTi:t*«TH, »3?flj©tate^©tt5s 

tt. ifiS? 0 . 0 1^-1 0Sfi»?it>4^v ^Cs 



3g»<t »*Xtt25g® 

>rVs NO2. * ✓ X 3?<D»ffcffl*£-A,*S*ffl5*. 
TfvfORit.§J:^ 3 0-5 0 r EP 

ffi) 

«ttiT< 0 0-1 0 o orss$?fiLT«$>***K: 

tz i o o ot-2 o o or©«cH©aKi^^iaL 

T^<tt4 C <b K <fc o TK*tft«l^^ 2 0 



— 151 — 



$#fl308 6 2- 1 3 3 1 2 0 



0 0 r - 3 0 0 0 r <o mm ©iSffiiS^ffl L x 
*&SSc*j^t tt. c ©SHfc&tf iamb©;*** 

* §fe m T f£ ffl * ¥ tig ffc I b tfi Ml * ft * ?r Br 1* . 
tft-r/^CDS S^BMfcfc? ffiSHbL A: tot*, 
T*>6<> ifc^tt. iS&ttKtettTiStt^SHb* 

Tab t tz^. 

l*£R7&tClT-}rt:«>i£?5l 0 0-5 0 0 m m © R 

&# © h ^ - * 2 ~ 1 0 Omm/ ( b* V 1 Isl 
S *J . «J£l* 2-~].OOflim)?£L<tt5~5 



^0362-133120 (6) 

Mf 5 ~ 2 Omm/ ( ** b* 1 0 ) Hffia<*f£L 
If -5 . #b* y £ #b* y ±cr>t&W*±&> 

£ ff -9 T a ^ • 

*f £ i£ ?S i£ © 1 o HU ** b* y £ g © 1 - 5 
£ S& *> & * x ^b-^iTKb-^Jhoaeifft^v 5 ~ 

2 o o mmi|gT'«"fc:ifitse5tr^tt*^rii-caE,^^. 
*l&58Tt*. *- b- > t, # b* y ±<DWm*frxii 



h& fll c a rS. L, U & h if -> fz V> # b- y « a zS c H 

* £>*L& *>© T <5#K7><<S> £©«£?« 

**b'y±:LTx ffij^tf. ft. - v 7 * 

S - ^AR^-tOjfeO^^^©^ia5t4*b-/(Z)ili. 

*aHassxtt^*ifi«i^<b?3i^wjig. T7 *; 
BKbfc^tMBs. * v ^ tai«^<bffl^wj!B*©»^ 

JJS . # f J -9" ;u 7 ^ v . # »J x - -r ii/ -ih ;p 7 *- ^ . 
'i 7 ^ - u y * 7 -< K %f O pr^JSl # V x - x 

^b-xo^fliio^ffi^^^^^iffi^ti^ab*,. 



*#65sc x cffiffl -r * # b- y a 

Si 0 0-5 0 OmmOBffijgTiiiCi^^J 

t^<s mmte* & < -t z tz x> & m t L . 

< *r *fc«>. *• b- x ^ * d 

*b* >-<D»BCa««T*-*©T# 

^lfe^tC:*?t^T«v SUS3 0 4XttSUS3 
1 6 O^IWfiO^b'^^OBffl-T * C t*<4?« U < . 



-152— 



ft§aeg 62-133120 



□ -rt,3?©7/m-/i,&XtittS£3-3 0 0 c s 
t (2 5 t) o-;/f A/i/'jD-yjili> / 5- A>7 

X«*'Ufuy/'; - K x * -r 

t&teraxttiftsfcjsrs)©!?*©*^ *&%©{*&# 

tfifl£rBl©8S«©K^U:4>>3: < t88IRSJ©fc^&*© 



**&a03 62-133120 <7) 
*lfitft©*Rfefb*. nfa*q©#IEK:<fc -^TttlSIBU 

*©*fi«t©Mita*?c,fc i>A& U-»T 

J: *) &m± < »i3tt©3$!^fc*S?fc 
*i£fflr^,« : ^U<ttO. 0 1 ~ 1 0 Sfitfil 

* t- ^±©^{e&<bfc&ra*fB#:r t: 
v *-*&*!©* BMb. ^tesstfl:*. sec-®iaairB , j 
©&*?©«&. mmowm&iz* zt&mvsKo&i* 

< ->Tt^*©T* 

ftlLU, #** ^JbO^fiJ&ftlfittt* 0 . 0 
l-l 0 jHfi«aiffi©7Kx 9 f&itemt ? 

/U3 - 1 0/9 0-9 0/1 0 ©W^TzS 

jbo^ta^^fcwim^s i o - i o o o c s t 

(2St) © •> »J 3 - y 1 6 0 T JciT© 

•> , j3-^jii> 0. 0 

1 -5 0ffigK«££L*?ftC&i.8l,*a<S>fSflF 



jit m-< ft *i&<tt&imm © *m ^ r ?t t> . 

SB©®*?****. # t- >&®*zz*tu*<$,m& 
r«:i^»f« L<s X. Kff&Kii l - i oo 

±^miL*#0> < *© 

<&E©&£> 



(C J; -» TB3lftL**<&lT 3 C <fc *T S * ©T. ft? 
IF©it^Tlft«l^©«I»r*<« < . %WSL*>G>&K 

x. «?«f^t:^*uT7^ 5 > ^ na*tfi-?>r 
55c truant* ^mitt&m&w mm.<tt& 



— 153— 



#§803 6 2- 1 3 3 1 2 0 



*&WttcnK:«fc^Tra£$*i*<>©Tt;l:tfi^. 

5fc^tt&;*1£**1> 5 5 L, ttffc*a< 2 3 

fflLfe. COB?ffi(* tT v 3 7 0 tTRffig 

^W^^t4*8* 98«i*. GUffc £tt 2 6 5 tT 

<£> -9 • 

a^«-^r-r-5>ay5^«iK:jBUx 3 5 5tt2 0 om 

mH gOSSg^^ETrPLfflLTtt^Ufe. 

iSTlHlJc^-^iEaa 1 Omm. m 2 0 Omm©;* 
r^uxWt!0^»|7Kb'yt:«SlZ^ ft 5 0 0 



tfB3H362-133120 (8) 
C©«J*;&Ufc:fcttX7-^v;*-Tllfc&jJ?bT 

Ttt. 2 5*C{C^ It Steffi 4 c s t © £/" > ^ 

An^a?$somm©argmca«o. 1.- ® 

^ h 3 it *) 0 . 0 5 g *> . ** t* X * IS i£ S -£ 
#£3 0m/#©i£ffT]gffLfc. 

2 5 0 0 m£Sa<«0£*ifc. 

c © t- v ^ttuss-^fc^arfcT^Hrft u 1 s o 

9. 9 /< m T ft *) . 3| &*) 2 . 6 CP a. 

#SB«HI*. *m\±#X*P* 4>*D©;fr&-C 2 5 0 
0 t«T5fiatTj|fc«JflaiKtt, 9 . 8 ft 

m. 3loffi*)^Ktt 2 . 6 G P a . 3l-,K*)#f4 



^tt7 0 0 GPaJb,fc. 

itew i . 

l^JSJfi&C&SLrt:. £ ©ifl^tfj 1 1 0 mR5#L 

©satB *©&©«»«-?# 
nmm 2 . 

£©^v*Uit«*^SD©:frfciCc**)2»ssEBa 

C ©*' f ^ « L **Rfe<blfi8£*. 2 5tT14 
cs t © *>* y > y :a - v jfc £ * ^ 5* ffi 7S 

A< £ IK *f L . *x^;i/>- B v&fcj5>l©«&U:0. 
5 SS J€T2b o 

t&tSilt. I 5 0 0 tiS,,/:. {?^nfcK36(fi«!© 



*»«9. 9 n mTS> »> . 3! Sfc&W: 2 . 4 

G P a , 31 o 35 *> fli tt tt 2 5 5CPaT2b^fc. 

^$ai©^rtfeT 2 s o o T-3i-e&&UTmtzm&<i 

tfi«&©*t5tt9. 8 * m. 31 55*) B!&t* 2 . 4 
G P a . 31 o & *> JS14^ li 7 1 0GPaTa>->fc. 
ittBW 2 . 

*Tii$^9int, *©Ufc©«£t?a<T&tf^., 
HifcfW 3 . 

c©*J»*tlfim*^$CT©:£!£T**k:>'«l,*£ 

«^{8^^^?Tofc. ^fig^^tSffittx 6 o ox 
Tfto/r. C©*fx«Ufc^(jg^<t:«i«l*. ^ 

J60>) 2 -ris&ffl Ufcjkx ^^i; 9 ^*7fc*g*. *f v 

rDtf^7^3-*-C 5 0 / 5 0 <<*ISit> 



— 154 — 



(9) 



4#§B08 6 2-1 3 3 1 2 0 



#5303 62-133120 (9) 



^ m . 31 SS *> 2. SCPi, «(D9US 

ifcfcttM 3 . 



ft & A 




— 155 — 



